Alteration of lipid organization following fertilization of sea urchin eggs.
The fluorescent probe merocyanine 540 was used to examine the organization of the lipids in the external leaflet of the plasma membrane after fertilization of sea urchin eggs. These lipids in unfertilized eggs are closely packed, as evidenced by their inability to bind the dye, whereas in fertilized eggs and cells of embryos up to at least the gastrula stage, the membrane becomes more loosely organized, and stains with bright ring fluorescence. Induction of late fertilization events with ammonia failed to induce this change in staining behavior. Sperm components are not required to induce this alteration since parthenogenetically activated eggs stained. However, treatment of eggs with procaine, which specifically inhibits the early event of cortical granule fusion, was effective in suppressing staining. These results indicate that cortical granule fusion after fertilization results in a change in the organization of the lipids of the plasma membrane of sea urchin eggs.